3 ) of the form
Here we assume (A.I) 1) /and g belong to C°°(-fl, 0) for some 2) f(i) > 0 and g(t) > 0 for t=k 0.
Concerning operators closely related to L, criteria for the hypoellipticity have been recently given by several authors See Fedii [2] , Hoshiro [4, 5] , Kusuoka and Stroock [6] and Morimoto [7, 8, 9, 10] . In particular, Hoshiro considered the same operator as L with the assumptions (A.I) and (A.2) both of / and g are non-decreasing in [0, S), and non-increasing in (-3,0] .
In this note we shall prove the following Theorems 1 and 2, which show that the condition (Q lim ja(t; g) log/(0 = lim /<*;/) log g(0 -0 Notice that no assumption other than (A.I) is required in Theorem 1 whether m=l or not (cf. Theorem 2 of [5] and Theorem LI of [7] ).
Example,, Let a be a constant and
Then the Theorems show that L is hypoelliptic if and only if a<2.
We get the following Corollary at once (cf. Theorem 8.41 of [6] , Theorem 3 of [8] and Proposition 1 of [10] We prove Theorems 1 and 2 in Sections 1 and 2, respectively. Our proofs are modifications of those in [4, 5] . We use the well known integral inequality of Hardy and an interpolation theorem in Sobolev spaces. § 1. Proof of Theorem 1
In view of Proposition 2 of [5] , it suffices to prove the following: The condition
together with (A.I) implies that, for every £ 0 >Q, there exists an 7V(e 0 )>l such that
d) and £>N(e Q ).
We may assume g and the derivatives of / are bounded in (-d, d ) (by re-placing d with a smaller one if necessary). Since (2) holds whenever /(0)>0, we only consider the case where /(0)=0,
We use the "sew together' 9 method as in [4] .
First, we have Lemma 1. The inequality
Proof. We prove (3). Since Let 0 be a function belonging to C°°(R) such that 0<0<1, 0(r) = 1 for r<! 9 and 0(r) = 0 for r>2. with a constant C 3 independent of £ f j9 and f . Hence
Putting
The above Proposition and (7) 
by Lemma 2. Since g is bounded, (Iogf) 2 *g(f)< e f 2w~iy for f >JV provided Aî s sufficiently large. Furthermore ^2 vanishes on the outside of the set 7(f ) defined in (7), and, accordingly, the inequality | v 2 (t) \ < \ v(t) \ yields the estimate (9) (log f ) f(t n )~1 /(2m \ which tends to +00 as n-^oo, and let /« be the interval (s n , t n ) (or ft,, s n )). Then £. 
